Phosphorus-31 nuclear magnetic resonance study of D-serine dehydratase: pryridoxal phosphate binding site.
The pyridoxal phosphate dependent enzyme D-serine dehydratase has been investigated using 31P nuclear magnetic resonance (NMR) at 72.86 MHz. In the native enzyme, the pyridoxal phosphate 31P chemical shift is pH dependent with pKa = 6.4, indicating exposure of the phosphate group to solvent. Binding of the competitive inhibitor isoserine results in the formation of the isoserine-pyridoxal phosphate complex. This transaldimination complex is fixed to the enzyme via the phosphate group of the cofactor as the dianion, independent of pH. At pH 6.6 the dissociation constant KD for isoserine determined by NMR is 0.43 mM. Reconstitution of the apoenzyme with pyridoxal phosphate monomethyl ester produces an inactive enzyme. NMR and fluorescence measurements show that this enzyme does not form the transaldimination complex, indicating that the fixation of the dianionic phosphate (probably via a salt bridge with an arginine residue) observed in the native enzyme is required for the transaldimination step of the catalytic mechanism.